
BB 



(51) IntenmtloiMil Patent Cliissilication * : 
A61M 5/34, «315, SflA 



(21) international AppU«tion Number: PCr/RU95/0026t 

(22) btenatianal IlUng Date: 4 December 1995 (04.12.95) 



(30) Priority Data: 
94042471 



9 December 1994 (09.12.94) RU 



m\ AnDliaint (for all designated States except US): MH)- 

ilrSvodstvcnnoe Obiedinenie. 6»li floor. Novy Aibat. 
Moscow. 121099 (RU). 

(KuTcHOUOAILOV, Igor Alexandrovich [RU/Rlfl. ul. 
totovskogo. 12-1-53. Moscow. 123181 (RU). 



Published 

Wirfc intemaiional search report. 
Before the expiration cf the tinu limit for amending he 
£ZZ7be republished in the event of the recent of 
amendmena. 



(54) Title: SYRINGE 
(57) Abstract 

I The claimed syringe relaies to medical instiu- 
ments and can be used for a '""l*"*^**^??!!!^ 
foining body (1) and banel (2) with gear rod (3) ins^ 
SV Wnematical connection with dnvorpawl ) 
and stopper pawl (6) of rewm move the 
which iihinged on a lotaiy haK^p. FaslaungimU 
(11) of doubltedged needle (12) is fi«dm « of fte 

«ds of the banel which provides f« «heftm of ^ 
needle up to 180°. A set of aspnatton elements (16). 
spring (21) and squeezing bushing (22) peimit to e»- 
^tt *e aspiratiol test ITie design of the driver umt 
oemiits to cany out an analgesia in two modes: dis- 
&ingTg.. for U|e ^-^^^^^ 
tee dosing for the conductmg or mfiltration analgesia. 




Codes used to identify 
aiiplicatioiit under the PCT. 



FOR THE PURPOSES OF INFORMATiON ONLY 
States p-ty .0 the ICr on d« fh»« P.g« I«npW«« '"^^ 



n 

FR 



Austria 
AustnlM 

Bel^uin 
Burkina Fuo 
Bulfiiu 



Central African Republic 

CoQio 
SwitxerUod 
C6te d*Ivoire 
CaaeraoB 
China 

Czechoakrvakia 
Czech Republic 
Gemiany 
Demnaifc 
Spain 
Finland 
France 
Gabon 



GB 


United Kintdom 


GB 


Geocgia 


GN 


Guinea 


GR 


Greece 


m 


Hungary 


IE 


IitUnd 


IT 


Italy 


JP 


Japan 


K£ 


Kenya 


KG 


Kyisyaian 


KP 


DeniociaiicPwplc'aRepubhc 




ofKocea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


U) 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Malt 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


ML 


Netheilands 


NO 


Nonrv 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


SlovakU 


SN 


Senegal 


ID 


Chad 


TC 


Togo 


TJ 


Tajikistao 


TT 


Trinidad and Tobago 


Vk 


Ukraine 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



^ PCT/RU95AK)261 

WO 96/17640 



SYRINGE 



Technical Field 
This invention relates to a medical instruments and 
5 specifically to devices and apparatuses for introducing of 
medical preparations in a process of therapeutical and/or 
surgical treatment. More specifically the invention relates to 
a structure of a syringe and can be used, in particular, at 
dental treatment while providing for intraligamental , 
10 intrabonal, intraseptal or endopulpier analgesia, as well as 
for sealing of root channels of teeth. 

particularly, the invention relates to particulars of 
syringe details such as a drive unit ensuring strictly dosed 
and limited movement of a plunger by its blocking; a fastening 
15 unit for double-edged needle ensuring mobility of injection 
part of the needle; as well as to their mutual arrangement and 
other elements, ensuring simplicity, reliability and 
universality of the syringe. 

20 Background Art 

one has to deal m dental treatment with a patient who 
often suffers a notable pain from the beginning. Therefore 
there is the need to provide the effective local analgesia at 
the very beginning of a medical (therapeutical or surgical) 

25 interference. 

Generally a structure of a syringe used in dental 
treatment contains a joint casing (a body and a barrel), in 
which a cartridge with appropriate analgesic means is placed, 
usually having an elastic face wall on the part of a needle 

30 and on the other part - a movable plug interacting with a 
plunger located coaxial m the back part of the casing. A 
mechanical drive provides for longirudinal translationa. 
motion oi the plunger. Such structure is described, for 
example, m French application FR 2343486. published m 197,. 

35 IPC A 61 K i/2:-. 
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Exact dosage of an analgesic substance is extremely 
important when highly efficient medical means are used for to 
exclude pain feelings of the patient on the one hand, and to 
prevent excessive introduction (overdosing) of the analgesic 
5 on the other. Exact dosing is especially desirable at 
intraligamental , intrabonal , intraseptal or endopulpier 
analgesia. In the state of the art such dosing is provided by 
providing for the structure of a syringe, having a joint 
casing in which above mentioned cartridge interacting with the 
10 plunger is placed, of a ratchet-and pawl mechanism for fixed 
movement of the plunger. The ratchet-and pawl mechanism 
includes the plunger provided by ratchet teeth, and a syringe 
drive system actuated by a handle hinged to the casing, which 
can be squeezed with the casing by a hand of the dentist 
15 carrying out an analgesia. 

The closest analogue to the claimed device is a dental 
syringe, which consists of a body, connected by a bayonet 
joint with a barrel, a piston with a plunger having ratchet 
teeth, and a drive system, including a rotary handle fixed on 
20 the body, a driver pawl interacting with the handle by means 
of a rotary lever with a roller, and a sleeve with a bushing 
having ledges and loaded by a spring. 

A lock for preventing the return move of the plunger , 
which is made in a form of a cylinder with ledges interacting 
25 with the ratchet teeth, is rigidly fixed in the sleeve by 
means of a pin. The lock permits the plunger to be moved in 
the direction to the barrel only. A cartridge is placed intc 
the barrel, which has an elastic end wall on the one hand, and 
movable plug interacting with a piston - on the other. There 
30 is a needle inside the barrel, piercing the end wall of the 
cartridge. For fastening of the iniection needle the barrel is 
provided by a bevel (USSR inventor's certificate SU 1591989. 
IPC A 61 M 5/24. 1988). 

This structure permits to inject the analgesic liquid by 
35 exact iozes . corresponding to movement cf the cartridge pistor. 
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to a distance equal to the step of the ratchet tooth on the 
plunger. However in some cases there is the need to inject 
significant quantity of the analgesic liquid in a mode of 
conducting or infiltration analgesia. Such necessity can be 
5 found out after the analgesic treatment already began « that in 
the known state of the art would require extraction of the 
needle from the patient's gum and replacement of the dosing 
syringe to a conventional one having the back end of the 
plunger interacting with the cartridge piston provided by a 

10 rest for a finger of the dentist. 

It should be noticed also, that in the course of a local 
analgesia there is the necessity to apply a return move of a 
piston (aspiration test) for the purpose of exception of 
placing of the injection needle in a blood vessel. 

15 However the state of the art does not permit to execute 
the aspiration test during the local analgesia using the 
cartridges and the dosing injection of a medical substance. 

Also the state of the art does not permit to execute the 
local analgesia in distal jaw departments without deformation 

20 oi a working parr of the injection needle. 

Disclosure of Invention 
An aim of this invention is to provide a syringe using 
cartridges with a medical means and enabling to execute the 
25 dosing intraligamental as well as the conducting analgesia. 

Another aim of the invention is the creation of a syringe 
which additionally enables the aspiration test in the mode of 
conducting analgesia. 

A further aim of the invention is to provide a possibility 
30 to control the position of the injection needle in the course 
of intraligamental, intraseptal and other injections m distal 
jaw departments without deformation of the working part of the 
needle. 

Tnese and other objects are achieve:"; by r syringe 
35 containing a dogv connected v:itr. :- barrtrl whic;. cthei enc. 
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having a unit for fastening of the double-edged needle, a 
plunger having ratchet teeth and located in the body, a 
stopper pawl of return move of the plunger, installed with a 
possibility of interaction with the plunger, a drive unit, 
5 consisting of a rotary handle fixed on the body and a drive 
pawl fixed on the handle, compensator of a cartridge length, 
located in the body, a guiding element, positioned between the 
barrel and the unit for fastening of the double-edged needle, 
which unit is made in the form of a hollow sphere with a slot 
10 and a holder of the double-edged needle fixed in the slot with 
the possibility of moving in the slot on the generatrix of the 
surface of the sphere to an angle up to 180° , an aspiration 
element, fixed on the one end of the plunger, wherein the 
stopper pawl of return move of the plunger is installed in the 
15 body under the rotary handle behind the drive pawl; the 
stopper pawl of return move and the drive pawl are hinged with 
the possibility of runaway from meshing the plunger with the 
help of the rotary handle; another end of the plunger provided 
by a rest for a finger of the dentist: and the aspiration 
20 element is made in a spear like or mushroom like form; the 
spear like aspiration eiemenx: is made slitted in the axis; the 
aspiration element is made removable. 

Providing the syringe by the aspiration element permits to 
prevent the radial displacement of the end of the plunger and 
25 consequently to prevent destruction of cartridge walls, as 
well as to execute the aspiration test. 

The mushroom like aspiration element should be used m 
case of using the cartridges, which plug-pistons have a 
cylindrical recess. It provides fcr gripping effect when 
30 penetrating in the recess by its "umbrella" . which diameter 
shall be more than the diameter of the recess; that permits to 
execute return movement cf the plug-pistor.. The spear like 
aspiration element should be used tor the cartridges v.-ithou-. 
the recess in the piston; the spear like aspiration eiemer.- 
3d may be made siittei ani executes irox. elastic material with £ 
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large module of elasticity for more effective gripping as far 
as the plug-pistons are manufactured of materials of various 
hardness . 

The drive unit, consisting o£ the rotary handle, the 
5 driver pawl and the stopper pawl of return move, permits to 
execute the dosing introduction of a medical preparation under 
a large pressure, as well as permits to make the conducting 
analgesia by runaway the driver pawl and the stopper pawl of 
return move from meshing the plunger. 

10 The compensator of the cartridge length is provided, for 
example, by a spring and a squeezing bushing; it serves for 
fixing the cartridge as well as for prevention its axial 
moving at aspiration process. 

The unit for fastening of the double-edged needle is made 

15 in the form of hollow sphere with the meridian slot, in which 
the holder of double-edged needle is fixed with the 
possibility of moving in the slot on the generatrix of the 
surface of the sphere to an angle up to 180° , and the guiding 
element is positioned in the section of the sphere between the 

20 unit for fastening of the double-edged needle and the barrel. 
The guiding element "catches" the needle back nose and 
prevents deformation of the cartridge membrane, which 
otherwise could lead to leakage of the analgesic liquid under 
the pressure. 

25 

Brief Description of Drawings 
Fig. 1 represents the general viev of the syringe 
according to the claimed invention. 

Fig. 2 represents the general view of the drive unit in 
30 working position for the mode of dosing introduction of the 
analgesic liquid. 

Fig. 2 represents the general view of the drive unit in 
working position for the mode of free introduction of tht 
analgesic liquid. 
35 Fic. 4 IS the cross-section cr the ur.it fcr fastenmc c: 
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the double-edged needle together with that needle in the 
working position. 

Fig. 5 is the variant of gripping (fixing) of the plunger 
with the cartridge piston for one type of the plugs. 
5 Fig. 0 is the variant of gripping (fixing) of the plunger 
with the cartridge piston for other type of the plugs. 



The following reference signs are used in the drawings: 

I - the body of the syringe; 
10 2 - the barrel of the syringe; 

3 - the plunger; 

4 - the ratchet teeth on the plunger; 

5 - the driver pawl of the plunger; 

6 - the stopper pawl of return move of the plunger; 
15 7 - the rotary handle; 

8 - the longitudinal slot in the back part of the body for 

the driver pawl and the stopper pawl of return move; 

9 - the first resilient element, interacting with the 

driver pawl and with the handle; 
20 10 - the second resilient element, interacting with the 
stopper pawl of return move and with the back part of 
tne body of the syringe; 

II - the sphere like unit for fastening of the double-edged 

needle; 

25 IZ - the double-edged needle; 

13 - the slot m the sphere like fastening unit 11: 

14 - the holder of the double-edged needle 12; 

15 - the guiding element for the double-edged needle 12: 

16 - the aspiration element of the plunger; 
30 17 - the cartridge with raedicai means; 

16 - the piston of the cartridge 17; 
15 - the elastic membrane of the cartridge 17; 
20 - the slot m the barrel 2 of the syringe for the visual 
control of the charge of an analgesic liquid: 
35 2i - the spring or the compensator c: the cartridae lengtn: 
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22 - the squeezing bushing of the compensator of the 

cartridge length; 

23 - the rest for a finger of the dentist on the end of the 

plimger 3; 

5 24 - the platform on the back end of the stopper pawl of 
return move, interacting with the handle; 
25 - the fixing pin of the driver pawl. 



10 Best Mode for Carrying Out the Invention 

According to the best mode for carrying out the invention 
illustrated by the drawings, a syringe includes body 1 and 
barrel 2. Plunger 3 having ratchet teeth 4 is located in thf^ 
body 1. Driver pawl 5 and stopper pawl of return move 6 

15 interact with the ratchet teeth of the plunger. The driver 
pawl 5, which is hinged to rotary handle 7, is installed with 
the possibility of interaction with the ratchet teeth 4 of the 
plunger 3 through longitudinal slot 8 in the body 1 and is 
spring-loaded with respect to the handle 7 by the first 

20 resilient element 9. The stopper pawl of return move 6, which 
is hinged to the body 1, is installed with the possibility of 
interaction with the ratchet teeth 4 of the plunger 3 through 
the same longitudinal slot 8 in the body 1 behind the driver 
pawl and is spring-loaded in respect of the body 1 by the 

25 second resilient element 10. 

Unit 11 for fastening of double-edged needle 12, which is 
located on the forward end of the barrel 2, is designed in the 
form of a sphere having meridian slot 13, and holder 14 of the 
double-edged needle 12, which is protruded through the slot 15 

30 with the possibility of moving along the slot practically up 
to ISO*' . Guiding element 15 is installed m the section of the 
sphere for fixing the radial position of that end of the 
double-edged needle 12 which penetrates into cartridge 17. 
Aspiration element 16 is connected with the forward part of 

35 the plunger 3. 
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For preparation of the syringe to work, the cartridge 17 
with an analgesic liquid is placed into the hollow barrel 2. 
The cartridge 17 is closed on the part of the plunger 3 by 
plug-piston 18, and on the part of the double-edged needle 12 
5 - by membrane 19. There is slot 20 in the wall of the forward 
part of the barrel 2 for a visual control of the analgesic 
liquid. A compensator consisting of spring 21 and squeezing 
bushing 22 is installed inside the body 1. The back end of the 
plunger 3 is finished by rest 23 for a finger of the dentist. 
10 One installs the holder 14 on the axis of the syringe, enters 
the double-edged needle 12 by its back (non-injecting) end 
through the holder 14 and through the guiding element 15, 
piercing elastic wall (membrane) 19 of the cartridge 17. Then 
the injection end of the needle 12 can be installed with any 
15 inclination in respect of the axis of the syringe, necessary 
for the injection, by moving of the holder 14 in the meridian 
slot 13. A grade scale can be put on the sphere along the slot 
for convenience of choice of an angle of inclination of the 
needle. During that move the radial position of the opposite 
20 end of the needle is fixed by the guiding element 15 to 
prevent a deformation of the membrane of the cartridge. 

In the mode of intraligamental analgesia the syringe 
according to the invention works as follows. After the 
introduction of the needle in a periodontal cavity, the handle 
25 7 shall be squeezed, this move through the first resilient 
element 9 is transmitted to the driver pawl 5, and from the 
driver pawl 5 - to the plunger 3. Each squeezing results in 
the moving ahead of the plunger 3 on a length of one ratchet 
tooth 4 and m the influencing through the aspiration element 
30 16 on the plug-piston 18. thus providing the dosing 
introduction of an analgesic. The stopper pawl of return move 
6 is engaged with the ratchet teeth 4 simultaneously with the 
driver pawl 5. thus blocking the return move cf the plunger 3. 
Being free ii.e. without the- pressure of a hand cf the 
25 denxist . the first resilient element 9 is placed m a neutral 
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position providing for the squeezing of the driver pawl 5 with 
the plunger 3, engagement with the ratchet teeth 4 of the 
plunger 3 and squeezing out of the handle 7 from the body 1 up 
to its rest on a platform 24 on the back end of the stopper 
5 pawl of return move. The second resilient element 10 is also 
placed in a neutral position providing for the squeezing of 
the stopper pawl of return move 6 with the plunger 3 and 
engagement with the ratchet teeth 4 of the plunger 3. Thus, 
with each squeezing of the handle 7, the plunger 3 is moved 
10 ahead on the length of one ratchet tooth 4; the move of the 
plunger 3 is transmitted through the aspiration element 16 to 
the plug-piston 18, thus enabling the dosing introduction of 
the analgesic. 

For a transfer the syringe in the mode of free dosing, the 
15 handle 7 shall be squeezed out from the body to a position 
which is farther than the free one, thus the first resilient 
element 9 removes the driver pawl 5 from the meshing with the 
ratchet teeth 4 of the plunger 3: the driver pawl being fixed 
by the fixing pin 25 which is located on the body. The handle 
20 7 when squeezing out presses the platform 24 on the back end 
of the stopper pawl of return move 6, also removing it fron> 
the meshing with the teeth 4 of the plunger 3, which shall be 
removed m the last position on the right. Thus the syringe is 
transferred to the mode of free dosage of a medical means by 
25 pressing the rest 23 by a finger of the dentist. 

Industrial Applicability 
This invention relates to medical instruments and can be 
used as a syringe of a universal type for effecting all modes 
30 of local analgesia at disease treatment. 

The syringe according to the invention, which permits to 
carry out the intraligaraental . intrabonal, intraseptal and 
other analgesia, is particularly suitable when highly 
effective medical means of a minimum dosage are usee. 
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CLAIMS 



1. A syringe containing a body connected with a barrel 
which other end having a unit for fastening of the 

10 double-edged needle, a plunger having ratchet teeth and 
located in the body, a stopper pawl of return move of the 
plunger , installed with a possibility of interaction with the 
plunger, a drive unit, consisting of a rotary handle, fixed on 
the body, and a drive pawl fixed on the handle, characterizing 

15 in that it includes: 

- a compensator of a cartridge length being located in the 

body; 

- a guiding element being positioned between the barrel 
and the unit for fastening of the double-edged needle; 

20 - which unit being made m the form of a hollow sphere 
with a slot and a holder of double-edged needle fixed In the 
slot with the possibility of moving in the slot on the 
generatrix of the surface of the sphere to an angle up to 
180° ; 

25 - an aspiration element being fixed on the one end of the 
plunger ; 

- the stopper pawl of return move of the plunger being 
installed in the body under the rotary handle behind the drive 
pawl: 

30 - the stopper pawi of return move and the drive pawi bemc 
fixed with a possibility of runaway from meshing the plunger 
with the help of the rotary handle, and another end of the 
plunger being provided by a rest for a finger. 
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2. The syringe according to claim 1, wherein the 
aspiration element is made spear like. 

3. The syringe according ro claim 2. wherein the spear 
5 like aspiration element is made slitLed m rhe axis. 

4. The syringe according to claim 1, wherein the 
aspiration element is made mushroom like. 

10 5. The syringe according to claim 1, wherein the 
aspiration element is made removable. 




11 19 
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